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PURPOSE: To. provide the title production process so designed that 



protective film having CF<SB>2</SB> group, CF<SB>3</SB> group etc. is 
formed on 

the surface of a high- temperature superconductor, thereby ensuring 
said 

superconductor to be protected from deterioration with time due to 
moisture or 
temperature . 

CONSTITUTION: A high- temperature superconductor of LaSrCuO, 
Y<SB>l</SB>Ba<SB>2</SB>Cu<SB>3</SB>Ox / or 

Bi<SB>l</SB>Sr<SB>l</SB>Ca<SB>l</SB>Cu<SB>2</SB>Ox-base is put in a 
plasma 

treatment apparatus, which is then fed with a fluorine compound to 
carry out a 

plasma discharge treatment on the surface of the superconductor to 
form on the 

surface a protective film of a composition containing CF<SB>2</SB> 
group and/or 

CF<SB>3</SB> group made up of at least C and F, thus obtaining the 
objective 

surf ace -treated high- temperature superconductor . The fluorine 
compound is 

e.g., f luoromethane- , f luoroethane-based one, or fluorolef in-based 
one such as 

tetraf luoroethylene, or vinylidene fluoride or benzotrif luoride . 
COP YR I GHT : ( C ) 1 9 8 9 , JPO & Jap i o 



a 



9/12/05, EAST Version: 2.0.1.4 



<©B*s$#f*fr(jp) ©n^mm^m 

(A) 3p-| -215776 

©Int. CI. 4 IHSlJiS^ lfflSg#^ 1 ^(1989) 8J329B 

C 04 B 41/83 ZAA A -7412-4 G 

H 01 B 12/00 ZAA 6969- 5G 

m BB63 - 40079 
©& m 8863(1988) Zfi 23 B 

w % w & m - ^^JuiirJiwmfKEii/hBa^ioissidi m±m^^ 

©Hi SI A g ± it # 5C £ tt #JSiH»Jl|*»rfj*JIIE±^ffl4>l015»ift 
@tt 1 A #S± #«r ^2^ 



91 M S 

2 . » it to * <o e m 

i . ( ) 

*4<ttK*(C) . 7 •/ * (f) O 2 7C*OtS 
CF 3 ltUt4ti«««(iiaiRJ*l5C(li 

£ a ffi » ® x a g e * * . 
2. (3 7*3^*>wa«>n> 

C<09!artC7-y*{k^tt, >t , 7 A- * a 

^ ^ 7A,*nx.9sJk^ h 6 v» «i . 

W>-^if<07^*OJM^7<y», ft 4 Uli 7 y 
ft tf - 'J f V . A « V> tt 7 -y ft tT - A, , AiVUl. 
ty/H>7**9 KfciTOSfSfi^-rjRftaft 



*««3Cft*R6ih-f*ik«ra«t L, , 
**< t t «S(C)'. 7r*|l) 7C*otS**> 

»artC7-y*ft^fl|. Ittitf. y A,*U * 9 

?7*tnifUy ; ^.^■^7yW3rnrntrU'>' 
^^<07^?)-njM^7<^jR, ft * H (i 7 ? ft tr 
-'Jf^. A 6 VMi 7 -r ft f - 4. . * * VMi s < 

>- v h y 7 /w * y i<^if^»#tt7-)-*ft«ft* 



-411- 



««sv»ft»affi**-tjcatte**fc Ltd 

laSrCuO Y, Ba 2 Cu 3 o x #*>*i*tt 

Bi 1 Sr t Ca 1 Cu 2 O x &3p#£^SftT& 0 . W 

seLasrcuo^to i omegas (to# a okh 

L % Y t Ba 2 Cu 3 o x »o<,<0lift»a«**9 0 
Kfc^L. ifcBij Sr 1 Ca 1 Cu 2 O x Ik <n l> <r> l± 
fe»iSK^105K«r^t, f Is If ift J* 

T \y b . 

C ft *> ffiatSfc***) 3 *> % Y 1 Ba 2 Cu 3 O x 
Jt7tA^;kLtMLfcO, E B 31 * & . x 



fiS3¥l-215776 (2) 

( SrTiOj % AJ 2 0 3 % HgO liCHUT 

fz . 

( £1 H * W ft f 4 4T> <0 ^ ft ) 
±E»MW. t t,&ft(C) . 7 y ft (F) 



iCF 2 CFj.ii; L-Cflftttlffll&^RaiB* 

«:r9X7««i*jt:iJiiu .r osar ft c 7 ? « 

fc t ttXJ 7fr*X3* f > 3 7 
f\,*ux? yTk. *> * V* . f h^7;^oxf 

V> I* 7 ? ft tT i * s h b VMi % ^>/h'j7A^^ 
f K*4f^*#fc7?ftttlKfc*ft*»ALTBi 

c itm ) 

ta$rCuO#. Y t Ba 2 Cu 3 O x # Xtt 
Si, Sr t Ca t Cu 2 O x 3 4) * v*fc # a S * ;f f 

«aia£i«:^)aic^^<uc, f 2 tc * 

*>**CF 2 35. CF 3 £ LT#fc**ffll&<0& 
J:tA^ffltc« U MfcSfctt£f*a LW*tt % iff 



.v£Hrt£fH£tf7?ft>fc-£aK fcfcitf. 7 ^ 

aei/^^'07/^a^P7<y]R, *> * v* tt 
77fl:ti'jf>', *fi^W7 t«tr-/K £ * 
vui. ^y/h»J7^^'JF<r^»Sft7yjR 

aaflflfc Lt07 , ^7$^K0l9HS«(:jg 

i* r * b . 

X&W+b. 

»i0ti. ^»<orf X7«B^ftasfflfit®t 
At. + * ^> . 5i0li J J l ff?ftS!7^X78 



-412- 



£ *T L , f I fttz lift ttto + b*WL 

2 , 3 # snt ^ ft * r*o^«3tcti»3iac^ 

f LT, WEW J ( t 82 f 3K(JiSfflfc#EPinS 

f* <7> // X li » US D 6 frh m iii $ ti h . 

*2Bttff£K84aKnSI**il,. » # 7 
U S i T i O 3 . AJ 2 0 3 XttNgO^XK-CA 9 . 
i^)S«[7il:EBi£, A <r 7 > / X (* 
M B E &1Z I *) £?a&fc*ft 8 (Y 1 Ba 2 Cu 3 O x . 
LaSrCu O X (i B i 1 Sr 1 Ca 1 Cu 2 O x ) <r> W {£ # # 

ft £ to, ^Utf> ^^sfa^^^jRAfctt, 7 
A, :* a x * £ , ft * v* li , f h^7/^aif 

tl^7 < ft * V> « 7 -y ft tf - U f V , ft * 



ftfH ¥1-215776 (3) 

it y ? it t* - /u . ft t ^li, 'O- V h »; 7 /u * 

y K*^7?#&7*IUfcjaft**##*L<^ 
^itf7y^^o^^^^T(i Cllf 3 ti x<r>* ^ 

C 2 F 4 #Xco*XttCF 4 ll 2 tofi^^fx^ 
ffiLv*. 7o>^^^Xfftot(iCF 4 # X <0 
A & £ t/ CF 4 /f A £ 0 2 /fxhOS^^Atlir 

7Xvfi^wu^^$^ 3 srvuf^or^<jee« 
«tt^{l:$n^t»H<*<, o 2 # x <o 

ft-Cfaff*L<fr». 7-y*(F) *>£H 

lit3fE*f*^*ffi£x?*>r**tt*f#ftO, 

7 y *//*H^Hi<^^ fir. 7-/ 

*<Ottffl £ (H) t»tt*J:5t:L-cv^, 

# 3 (2tt JiC Y 1 Ba 2 Cu 3 O x ip t> & & 

S&Jg(K#te£^j£L£atftttLT4S^#X 

L£«iisto<oac#*ajgi: % £S2 0x:ic*5it**& 
Htt^«»»«;(R) (R 0 ) tout 

T' ft * . fcttttr-x^/lrt^ET) 



ft » U (0. 1—1.5 Torr) . £ « M tt K ft it (R/ 
CHF 3 AO*. Cf 4 + 0 2 Ol^/f^Xli 

cf 4 # a * ep an howu, 

0 2 #X<O«£(* 2 5 0Wi:L. ffl ft 0* IBHi ± T 

1 0 # fSI L . * . epfttt?j£200W&JL 

2 o o w-BTk + *&9#*> b . znmwnw* 
*astt¥fi¥«gr7Xvgff?#y-K*ffi 
offi«<i3oo<rfrftO. #tt®«30*>flifts 

#30O&&fcJU;:J;*itf, CMF 3 #A*)ift£ 
l£ It ( R/ R 0 ) ttO.S- Xtitl.S To.rrtttlJI?l 

*cft•}^a^a^n^ttT'±^ifS!ft^^c^-^^^ o.2x 



ttl.'O TorrTTtt UOiT^M^^. 

* £ . CF 4 + 0 2 A<Oift<£tt 1.0 Torr 

T' tG#&Jfc<i81K A, 78. 5 K t 2.5 K £ It *! H tfl 
JOT*"). 

EC CF 4 # A <7>*8£-t* 1.0 Torr-Cft^igfittfll 
K jCp £ 78.5K i: 2.5K£ttfclI»fc:TftL*:.'* 
L T . 0 2 #X cO*»^afc#fcj£(i81K * 77K 

L*#^T. CHF 3 tfAftttfflLT. E 
0.1-1.5 Torr. qj ft * 2 o o w H T , eaft 
b* raj i o-6o#o*fr-cr^x-7tt«Ki^^ff 

a> o t £ *s v* t , r^xv«i 

- ray photoe lectron spectroscopy (XPS) ) & X 
tf#ttfc£9tA*<? h ;MXR)T«I3&E 1 1: t Z h , 



-413- 



m 4@t*x p s (z x t>& totem? *> o , &&<o 

A6**MiCF 3 % CF 2 - CFH „ CF 2 £ (O # & . B 
»4HiCHF - CF 2 . CFO , CFH . CF ? - CH 2 & <0 
CS#ti - CM 2 OH. CFH - CH 2 SOfffc* 
S« IT »* . 

ttDDSJH* C- H£* ES»tt C=0 % CH 2 = 
CF 2 Ftf#l*C-F % CF 3 2. CF 2 mmtftLs 

G«#li-C-CF 3 IS, H»*H*CF 3 

^lt^6, nffKikftttt*-*-*.!*. user* 

UTCfj CF 3 SXttCOSfc Lt# 
* LT vi* Z t ifiWW Lfc . COS h b VMi H t *> 

m « a u « s * fit « I'l'cjiitf 



ftH ¥1-215776 (4) 

9X-7ffi^H trottT tifctt, Y 1 Ba 2 Cu 3 o x 
KIlSOY (>f y h * A ) <7) 3 d;^; h 5 A . 
» 7 HI* * 75Xv££«£-pitfc 

Y 1 Ba 2 Cu 3 O x f&&ffi<?)Y0)3dA'<?hy& 
<?) % & ? t> b . W 6 @ <?) 15 5. 8 ev<oe-;ii 
Y-oetal.157.7 eV<o 7 li Y - oxide oe- 
^CttLT, S870Tli155.8 eV<0 
Y -ietal.158.2 eVtf)Y-oxide <r> - ? *) * (e . 

160. 2ev *>e-?#***i*. ;^e-;iiY7 
•yftft^3t-;tAi. Ba.cu <n x?$x 

HRt<r7X7fi^)g|*, Ba«0 7 r aft. Cu 
<T> 7 * # !«J<0 tr- ? £ tl b . 7 *J X vgr^c 
J: -> T . Y t Ba 2 Cu 3 O x r7X7i6* 

Y 1 Ba 2 Cu 3 o x K^*afc*#1i lc#v*#«* 

m&m±.<?)mi8b*cb. ^n, jbes* a? t i-^ 



nxniULx*bt. r9X7i^j»t^tit 

H ft k ± < *fls» vitf* 0 < . #ia«fcfcit 

£ m * C V* T ti . *90t^tJ:9Ci«ci:l 
Ttt«£tta*JbflUTL*^l 0. K IC ft ti T & « 

* *! . r9X7fiILfeiia)eg»«(^ 901C 
O « * C 1 0#H!«»«L*>fct * <0 fl O 35 ft 
* # 1 OBt^t. * 1 O0O£BI&*cJ:/Uf. 
*&Bflt*cav*Tfc#a«tt80Ki:±<3efttt 



H*ttLTt»*t^. *3fc*#tt*£<#LTv> 
* - ^5XT££«*fMtfcjKfl**S&*. 

a*;icft*r?x^ffi£)«ttjHfcfc£# Ls 

*>f!RZMmi,X \*b z ttfWWltz. 

^ + b . CLitu, ^a^oe 

%<om9v}>bzttftae>tix^b. 
ia±o^tt«ii Y t ia 2 cu 3 o x xnmfcmi* 

B 1 1 Sr i Ca t Cu 2 O x ^Ofift«*to^t^ 

*cLrr?x-7*iJi**T*->T*fc. 



-414- 



Bi 1 Sr, Ca, Cu 2 O x SOtf 

fi£ L . CHF 3 Xfx-C, flSBrtoE* * 1 Torr. 6J 

JdS^ 5 o w, tfaop*raio#rJJ<o&frT'T?x 

< ®& AO«* ) 20Ol-V«jt/^7 

c,Ttr^xv«iitt^sat<oi£«;i (sub 
O £ £ ) k*i±<B-t38rO, 7"5Xv&iItft* 

£ , HeiSJK (4.2 K) T <0 
Bi, Sr 1 Ca 1 Cu 2 O x 3 <n *g * R tf> T 7 X v % 
lSf)1<0 tgfeP^tt * tp^SJ 1 I @<0 I - V C 

«r *5 • 0 1 3 « HB«I-V|»|!/97li# 



»!» ¥1-215776 (5) 

it fcf . ^H$H^>/XhD-AA>U * ? 
Cf 2 CF 3 £fc J:t/CO£^##fc-*-*»afK£ 

*. fflse&aflateflitf chf 3 #x£fl£jfl 
Ur^X7«!itiitf««c«i«t^ cor 
^Xv«iffifc:^^«r)efep^ttt:X^^.Jfi&^ 

» 1 £ « a «a « «s a , 



ai30U, T7XT&ilfltelcfcltS*afc*<* 

n ft <r>)tnr ? 7 , 
»40tir5Xvm<£«<oXP swnf^57 4 

msajir^xvm^a^ir^KtiRstA^^ h 

»60li77X7fi^Lt^'5:^ 
Y 1 Ba 2 Cu 3 O x OY(^)XPSA/<nn, 
» 7 0{i r 7 X v t *: Y 1 Ba 2 Cu 3 o x <r> 

»8®ttr7Xv#fIfc<0tffcjSfc*fr**<c 

!89iH77X7«iMo*a(8ls«tt:Ht 

®i o0ur5X7ttitt^aaj@fi#i*^a 
si i0iif&<osa*3fc9^or?xvwnifl 



as i 20iift!icoiS2ijefE«w;(or9X7«ii^ 
ss 1 3®tifa^Staj@e^«5^r^x-7^®i!i 

I - V 5 7 , 

1 • *> > y * 

2 - ¥ « . 

3 - ¥ « , 

4 - tt ** . 



Jii ffl A ft H A 




-415- 



HIBf 1-215776 (6) 




I 



1^-5 Jtit&Kl 



-4 



3¥* 

7? X? &3KZ(D«MtW£ B 



9 ?5X?I1 



%2@ 



2.0 



1.5 



o 
cc 



1.0 



05 







&m7iz 


R/Ro 


Tc 


SOW 


10 


CHFs 


0 


• 


OVJVV 


in 


Or* 






SOW 


10 


CF« +0 2 




▲ 


250W 


10 


Oz 


D 


■ 


o 










o 




I 

0 


0 




• • 




* 


• 















0.5 1.0 1.5 

P (Ton) 

^30 



80 
^60 5! 
40 E 
20 
0 




*S^X*Jl/*- teV) 

^40 




-416- 



»BB¥ 1-215776 (7) 





80 100 150 
J2 JS ( K ) 



200 



250 




50 



$8@ ' 



80 100 150 
?S K ( K I 



200 



250 



»5R U fc«^<D S6pMM£^9 7 



ft R3¥ 1-215770 (8) 



0.08 




50 



80 100 150 
/S J£ ( K ) 



200 



250 



£100 




-80 -40 0 40 80 
V (mV) 



0.08 



E 




-0.08 - 



-80 -40 0 

V(mV) 

<D»iE0I-V««/r7 7 

3SI2S9 




-418- 



